Effects and mechanisms of melatonin on the proliferation and neural differentiation of PC12 cells.
Melatonin, a lipophilic molecule that is mainly synthesized in the pineal gland, performs various neuroprotective functions. However, the detailed role and mechanisms of promoting neuronal differentiation remains limited. This study demonstrated that 10 μM melatonin led to significant increases in the proliferation and neurite outgrowth of PC12 cells. Increased expression of microtubule-associated protein 2 (MAP2, a neuron-specific protein) was also observed. However, luzindole (melatonin receptor antagonist) and PD98059 (MEK inhibitor) attenuated these increases. LY294002 (AKT inhibitor) inhibited melatonin-mediated proliferation in PC12 cells and did not affect melatonin-induced neural differentiation. The expression of p-ERK1/2/ERK1/2 was increased by melatonin treatment for 14 days in PC12 cells, whereas luzindole or PD98059 reduced the melatonin-induced increase. These results suggest that the activation of both the MEK/ERK and PI3K/AKT signaling pathways could potentially contribute to melatonin-mediated proliferation, but that only the MEK/ERK pathway participates in the melatonin-induced neural differentiation of PC12 cells. Altogether, our study demonstrates for the first time that melatonin may exert a positive effect on neural differentiation via melatonin receptor signalling and that the MEK/ERK1/2 signalling may act down stream from the melatonin pathway.